We provide an overview of a Centers for Disease Control and Preventionfunded public health preparedness and response (PHPR) research and training initiative to improve public health practice. Our objectives were to accelerate the translation, 
T he Office of Public Health Preparedness and Response coordinates the preparedness and response activities at the Centers for Disease Control and Prevention (CDC). This Office works with state, tribal, local, territorial, national, and international public health partners to help the nation prepare for, respond to, and recover from natural-and human-caused disasters, as well as other threats to public health. CDC funded nine Preparedness and Emergency Response Research Centers (PERRCs) and 14 Preparedness and Emergency Response Learning Centers (PERLCs) in academic institutions throughout the nation. 1, 2 The objectives were to improve all hazard emergency preparedness and response activities in the United States, as mandated in the 2006 Pandemic and All Hazards Preparedness Act. 3 The federal investment in the PERRC and PERLC programs was $57 million from 2008 to 2014 and $34 million from 2009 to 2015, respectively. The PERRC program intended to support applied public health systems research with the objectives of strengthening and improving national public health preparedness and emergency response capabilities. 4 The PERLC program intended to improve workforce readiness and competence through the development, delivery, and evaluation of targeted learning programs designed to meet specific requirements of state, tribal, and local partners. 2 Both programs met their intended objectives and were highly productive. The PERRCs developed 30 ready-to-use preparedness toolkits to facilitate planning, evaluation, communication, and other activities. The funded institutions published more than 200 peerreviewed scientific articles that presented findings from public health systems research on public health preparedness and response (PHPR) capabilities. Similarly, the PERLCs developed more than 800 learning products, inclusive of online webinars, in-person trainings, and exercises, intended to improve public health workforce readiness and competence in emergency preparedness and response. In addition, both the PERRCs and PERLCs established diverse practice partnerships with state, tribal, local entities, and nonprofit organizations across the nation. For example, Johns Hopkins University partnered with local health departments, state emergency planners, and Christian, Jewish, and Muslim faith-based organizations in urban and rural areas of Maryland, Illinois, and Iowa to develop a dual-intervention model of capacity building for public mental health preparedness and community resilience. 5 Meanwhile, the University of Minnesota partnered with the Minnesota Department of Health to develop the "How to Assess Incident Commanders' Leadership Skills" tool.
showcases some of the work conducted by the selected investigators.
ESTABLISHMENT OF A COORDINATING CENTER
CDC selected the Association of Schools and Programs of Public Health (ASPPH) as the coordinating center for the TDI initiative, primarily because of their historical role in coordinating the activities of both the PERRC and PERLC programs. ASPPH had the required program infrastructure, level of expertise, and capacity to provide an organizational structure for a coordinating center of the TDI initiative. Following a CDC award of $7.6 million for establishing the coordinating center, ASPPH solicited proposals from all 18 accredited schools of public health that hosted PERRCs or PERLCs to work on three activities, namely: (1) synthesis and dissemination of research findings from PERRCs, (2) synthesis and dissemination of training products from PERLCs, and (3) moving new knowledge that resulted from public health preparedness response research and training into practice and policy. After an expert panel review, ASPPH selected nine applications for funding, one each for activities 1 and 2, and seven for activity 3 ( Table 1 ). The funding amount for each project ranged from nearly $0.5 million to $1.1 million, and project work was conducted from January 2016 through August 2017. (The project periods for activities 1 and 2 were 12 months each, and activity 3 projects took 18 months.)
TDI INITIATIVE CONFIGURATION AND MANAGEMENT
CDC supported the TDI initiative by providing technical, programmatic, and scientific assistance. ASPPH, as the TDI initiative coordinating center, convened meetings, coordinated information sharing among grantees, coordinated dissemination opportunities for the project outputs, and monitored performance. ASPPH convened a Public Health Preparedness Advisory Group, which consisted of 20 state, tribal, local, and federal public health professionals, who informed the overall initiative's approach to the work based on the Advisory Group members' expertise in PHPR and experience in workforce development and public health training. ASPPH used the online community, a Web-based platform, for distributing information on the initiative and storing grantee progress reports. NORC at the University of Chicago (NORC, formerly the National Opinion Research Center) evaluated the TDI initiative (see Kelliher, p. S353).
Individual project structure included a core team of investigators and partnerships with local, regional, and national organizations, and experts selected based on project objectives. A major program advantage was that most grantees maintained continuity of staff from the PERRCs and the PERLCs to the TDI initiative. Depending on the project objectives and expertise of the core team, additional consultants and subject matter experts joined the project teams. This included curriculum designers, tribal liaisons, communication specialists, evaluation specialists, legal specialists, information technology experts, and Web site designers.
PROJECTS FOCUS AND MAIN OUTPUTS
The focus and selected outputs of all nine projects are summarized Table 2 . As recommended by the TDI initiative announcement, all the projects used the Interactive Systems Framework (ISF) in their design in some capacity. The ISF design incorporates aspects of both research-to-practice models and community-centered models to describe needs, barriers, and resources of principal stakeholders and systems engaged in the dissemination and implementation of evidence-based interventions. [8] [9] [10] [11] [12] ISF uses three systems to promote dissemination and translation of evidence-based practices to program. These are: (1) the prevention synthesis and translation system, which distills information about evidence-based innovations and translates it to user-friendly formats; 2) the prevention support system, which is the set of activities that provide information, training, technical assistance, or other support to practitioners for implementation of innovations in the field, and (3) the prevention delivery system, which is the set of activities that enable the implementation of innovations into practice. In the context of the TDI initiative, the ISF served as a guide for designing projects that could best address the research to practice gap at one or more of the three ISF system levels.
The activity 1 and 2 projects focused on the prevention synthesis and translation system in the ISF. These projects developed evidence-based methods for reviewing, evaluating, and cataloging PERRC and PERLC products. The synthesis and dissemination inventories of PERRC research and PERLC training resources serve as central repositories for preparedness program resources. They enable PHPR practitioners to easily locate information on evidencebased practices and high-quality training resources that might be able to be adapted to improve PHPR practice.
The activity 3 projects primarily focused on the prevention support system and the prevention delivery system of the ISF. Prevention support system activities focus on providing training, technical assistance, or other support to build the intervention implementation capacity and capability of practitioners in the field. The activities include conducting needs assessments, providing technical assistance and training, developing users guides, creating a program planning and implementation guide for community resilience programs meeting with advisory groups, rapid prototyping, conducting usability and feasibility testing, and establishing a public health stakeholder and partner forum. Prevention delivery system activities, implemented by five academic centers, were designed to actively implement innovations in the world of practice and included some form of needs assessment or baseline data collection followed by an assessment after implementation to evaluate the impact of delivered resources and activities. For example, to improve access to and sustainability of Psychological First Aid (PFA) training for New York Health Emergency Preparedness Coalition members, investigators from the University at Albany created a PFA training manual, facilitated collaboration between public health and mental health entities, supported the development of PFA training policies, and provided technical assistance to training coordinators who implemented the trainings at their agencies. To improve public health agency communications at all phases of emergency, the University of Washington investigators identified three high priority communication tools, worked with local health jurisdictions to implement them, and conducted an evaluation of the implementation of the tools. A summary of each project is provided in Appendix A (available as a supplement to the this article at http://www.ajph.org), and the accompanying articles in this supplemental issue describe the implementation of specific projects.
DEMONSTRATION SITES
As required by the TDI initiative announcement, grantees collaborated with PHPR practice and system partners associated with the type of tool or output being translated to facilitate the translation and implementation of innovations into PHPR practice (Table 3 ). Collaborative activities included needs assessments, piloting and feedback, using a product or resource, or serving as a demonstration or implementation site. Active involvement of practitioners in the projects nurtured relationships with the research community that fostered greater understanding and appreciation of each other's perspectives and preparedness needs. The mutually beneficial partnerships facilitated the development and use of practical, useful, and userfriendly products, resources, and trainings for public health practitioners. As an example, an online toolkit used for evaluation of a disaster exercise was developed and field-tested in collaboration with public health and health care agencies from several states. 13 Ninety-three percent of the 14 exercise planners reported that they found the toolkit appropriate for the creation of exercise evaluation forms and plan to use it again for future exercises. A brief description of other tools and trainings is available at https://cdn1.sph.harvard.edu/ wp-content/uploads/sites/ 1609/2017/03/PERRC-Toolkit-Inventory.pdf and http:// perlc.nwcphp.org. The NORC evaluation of the TDI initiative indicated that practitioners appreciated the collaboration opportunities and were excited about the skills and lessons they gained through the experience.
14
The grantees implemented project activities at various sites, including state and local health departments, medical provider offices, and tribal health organizations. Demonstration site activities included serving as participants in project activities and processes (e.g., exercises, trainings, after-action reports, and improvement planning processes), informing development of grantee's tools or resources, providing feedback on a grantee's in-development tool or resource, identifying barriers to tool or resource implementation, assisting with tool or resource adaptation to local settings, and providing the grantee with progress reports and evaluation data.
STEERING COMMITTEE OR ADVISORY GROUP
Each project convened its steering committee or advisory group, which typically consisted of emergency preparedness and response representatives from health departments, academic institutions, humanitarian organizations, medical center preparedness programs, professional associations, and federal agencies, among other entities. The steering committee or advisory group functions included providing general feedback on the tools and resources developed by grantees, assisting with the recruitment of demonstration sites, publicizing grantees' efforts during the project period, and assisting with dissemination of project tools to end users.
In addition to direct-knowledge users with whom they collaborated, the grantees identified several intended knowledge users, including emergency management leadership, national emergency response associations, public health emergency preparedness and hospital preparedness program grantees, and administrators, managers, or directors of health care facilities.
DISSEMINATION ACTIVITIES
To facilitate dissemination activities, grantees used various specific strategies, both direct (e.g., development and distribution of training guides, technical assistance, conference presentations, and online publishing) and indirect (e.g., using partners, including the National Association of County and City Health Officials, the Association of State and Territorial Health Officials workforce development and emergency preparedness groups, public health practice listservs, regional steering committees, and the ASPPH newsletter and community of practice Web site). In addition, this special issue of AJPH highlights work from each of the projects.
EVALUATION AND IDENTIFICATION OF BEST PRACTICES
NORC used mixed methods to evaluate (1) the overall structures, processes, and outputs of the TDI initiative; (2) the extent to which the grantees effectively translated, disseminated, and supported the implementation of evidence-based PHPR tools and resources among public health practitioners; and (3) use of the ISF in development and implementation of the projects. Through interviews, focus groups (one with grantees and others with intended knowledge users), and document review, NORC explored grantees' programmatic outputs, effectiveness of program and project structures, grantee evaluation methods, grantee partnerships with public health practitioners and other organizations, the reach of grantees' products, best practices and program models emerging from the initiative, project challenges, and recommendations for CDC and ASPPH in effectively facilitating the dissemination and implementation of grantee products.
14 The evaluation by NORC identified some best practices for translation, dissemination, and implementation of PHPR tools and resources, as reported by grantees, partners, intended and potential knowledge users, and members of the ASPPH Advisory Committee (Table 4) . 15 Several intended knowledge users and grantees felt that tools and products developed through the TDI initiative were appropriate models for future use in PHPR practice (e.g., the detailed processes established for creating inventories of existing tools and resources, the rating tool used to assess PHPR communications tools and trainings, the strategies document for working with tribal entities, the coding methodology for PHPR-related laws, the PFA training program, and so on) ( Table 2) . Effective strategies to facilitate communication included an existing relationship with the target audience, brief and timely messages and materials about existing tools and resources, and messages tailored differently depending on the primary, secondary, and tertiary audiences.
CHALLENGES
The TDI initiative evaluation revealed several challenges to translation of research to practice (e.g., slow progress of the project, understanding the tool and its relevance to practice), and investigators' efforts to overcome those obstacles.
14 The evaluation results highlighted the need to anticipate and build into project timelines commonly encountered implementation barriers (e.g., competing priorities, time constraints, and staff turnover). It also underscored the importance of engaging practitioners early and often to identify practicebased research questions, conduct high-quality applied research, and move research outputs into practice.
CONCLUSIONS
The TDI initiative intended to apply ISF to determine how selected PERRC and PERLC program outputs could be delivered to the practice community, based on their identified needs. It fostered active and mutually beneficial engagement of state, tribal, local, and territorial health departments, tribal organizations, professional associations, academia, and health care organizations in translation, dissemination, and implementation activities. There remains a need to evaluate the relevance and effectiveness of PERRCand PERLC-developed tools and products for wider implementation. Maintaining the accessibility of these tools will enable their broader dissemination and implementation across the PHPR practice community but will require resource investment to provide implementation support and technical assistance. The National Association of County 
